
DRAFT REPORT 
INITIAL SITE ASSESSMENT 
UNION CHEMICALS SITE 
CARTERET, NEW JERSEY 

1.0 INTRODUCTION 

IT Corporation (IT) was retained by Union Chemicals Division of Union Oil 
Company of California (Union Chemicals) to condoct a site assessment at their 
facility in Carteret, New Jersey (Figure 1). This site assessment followed 
Union Chemicals' request to IT in June 1985 for emergency response action to 
control the seepage of organic phase contaminants (product) into Noes Creek. 
The Union Chemicals site requires hydrogeologic and chemical data to both 
assess the existing in situ conditions at the aite and to permit consideration 
of some remedial action alternatives designed to prevent further product 
seepage into Noes Creek. The objectives of this investigation are to ch.r.c-
terize the following: 

o Unconsol idated mater ia ls  underlying the s i te  

° ̂ te hydr°geology, including the ground water flow 
direction and rate 

o Extent and depth of existing subsurface contamination. 

A preliminary site investigation was conducted during the emergency response 
Action. This work entailed the excavation of five test pits and the collec
tion of soil and water samples for chemical analysis. The information derived • 
from this initial task was used to establish guidelines for the sampling and 
analysis program conducted as part of the site assessment. 

This 4.4-acre (estimated) site was purchased from the Benjamin Moore Company 
in 1962 and current operations were started in 1963. The facility has been 
primarily used_for bulk storage and repackaging since that time: however, from 
*969 t0_1984, anhydrous ammonia was processed to ammonia. 

Approximately 125 different PrPd„rXi^_handled at the facil^, oostly 
"i^enti, The general categories of chemicals include: " 
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o Aromatic hydrocarbons 

o Aliphatic hydrocarbons 

o Petrochemicals 
- Alcohol \ n i . \ 1 - Alcohol \ I . 
- £lorin.t.d solvent s \ ^ V • (c 

-Glycol \ f\..>r- [,,/T 
- Glycol ether <y r ̂  
- Glycol ether esters y/ ' • 
- Ketones ' 
- Surfactants 
- Piasticizers 
- Silicones. 

The site includes . gscHsin,, facility jn the northern portion nf rh. 
£2. « drive..y .re. .nd jerking let with , t.nk truck lo.din. ter.in.1, .„d 

,SllAiUCLRAPAator_unit eb^TdoTeet e.st o7tT7^1nel. The is 

bounded by Hoes Creek to the south. New Jersey Br.nch r.ilrosd tr.cks to the 
west, Roosevelt Avenue to the esst, end the now or focer Wheeler Condenser 
end Engineering Compsny to the north. An eddition.1 r.ilroed tr.ek spur 
extends from the southwest to the northeest through the fecility. 

2.0 FIELD INVESTIGATION I 

2*1 EMERGENCY RESPONSE FIELD ACTIVITIES 
Union Cbeaicels requested..ergenc* response essi.tence on June 26, 1985 to 
contein product entering Woe, Creek fro. . seep (Seep 1) south of the plent 
•re. (Figure 2). IT responded to their request to contein end collect seepege * 
y Piecing . nuaber of ebsorbent booms, both up- end downstreem, .cross Che 

creek, piecing ebsorbent peck, into sump, hend du, et the seep, end by 
voting . .„,pect drein pip. f„„„d .t the point of the seep. The e.c.v.tion 
continued fro. eh. originel point of the seep to just north of the concrete 
curb where . Urge pit ... exceveted. Product ... observed sedping into this 
Pit et severel loeetions. A v.cuu. truck ... „,ed to collect the product end 
essocisted cont..i„.t.d weter which ... then pumped into Union Che.ic.ls 
• toreg, tenk. on site. ̂ Ujnd^cer^^s „.re collected fro. the ere. of , 7 
' <°' toluene, end benx.ne (T.bles 1 .„d 2f.~ A ' 
second seep ... observed during these field .cciviti.s epproxiceely 60 feet 
osst of the first ...p (Figure 2). A ,u.p ... dug .t the point of this seep 
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and packed with absorbent material. The second seep prompted additional 
investigation to better Refine the existing problem. * 

WK . ' k?'* **'&' h I I lv} J-.eVs jz, ̂ cAr hf™*' 

Four test pits were excavated along the southern perimeter curb of the parking 
lot and driveway (Figure 2). During excavation of Test Pits lt 2, and 3, 
product was observed seeping from the subsurface soil walls. One composite 
soil sample was collected from each of the four pits. Samples from Test Pits 
2 and 4 were analysed for volatile organics compounds (Table 2). A water 
sample was also collected from the bottom of the vacuum truck (Table 1). Soil 
classifications for these pits are presented in Appendix A. 

The results of analyses from soil and water samples collected during the 
emergency response and additional investigation activities were used to design 
the work plan for the site assessment described in the following sections of 
this report. 

. •> IV ̂  

2.2 DRILLINC AND SOIL SAMPLING 
~ y  yv .  Jr-1  

Thirteen six-inch-outside-diameter soil borings yere drilled to selected ^ 
-depths through surface fill and into natural subsurface soils (Figure 2). 
Soil samples were collected continuously from the borings using a two-inch-
out side-diameter split-barrel sampler which was decontaminated between samples ^ 
using detergent followed by clean-rinse water. The sampler was driven ahead 
of the augers by a 140-pound hammer dropped 30 inches to provide Standard 
Penetration Test data (American Society for Testing and Materials [ASTM] f & 
Procedure D1586). Soil sample composites were collected from each two-foot 
interval starting at the ground surface. The soil samples were placed xn/ \ v*"' 
clean, ̂ 00-miliiliter, sealed amber glass |ars. jjwo 40-milliliter v^atiie 1 
organic analysis (VOA) vials were also collected for each sample??'Head spacJ *0* ' 
measurements for volatile organics were made from the jars with an organic ] 

* i 
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6®"—— I ^ y 
vapor analyzer (OVA) to assist in characterizing soil contaminant levels f 
(Table 3). All soil samples were shipped with appropriate chain-of-custodyj 
forms to the IT laboratory in Export, Pennsylvania for analysis and archiving. ^ J 
A log describing both the visual classification of the soils and drilling con
ditions was prepared by the IT field geologist (Appendix A). Drill cuttings 
and other wastes were drummed upon completion of each hole and properly dis
posed of later with other wastes derived from the initial emergency response 
activities at the Waste Conversion landfill. 
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2"3 HOMITORIMC WELL INSTALLATIOH 
Monitoring wells were installed in 12 of K 
samples to be collected fo h onngs to allow ground water 
—„ :/:;5IR;;;,;NS,',IS *ND - —— 

»«4SUl_Hr;_c...trucc.d 0{ two-inch"";!" "" " """ tl0"" 
. r, _ ^ 108ide-di«mgte^Schedule AO .t.inle,, 

A filC€r p-ck ons^TTiliTTTrir-—̂  
screen end , bentonite .eel .., ilj'' " " *nnulu> *r0u"d "ch "nil 
infiltracion of .„rf.e. water into Z "" " "» 
the boring, end ri,er pj ' "Mining ennnlu, between 
•f cement end bentonite A lock' " "U" ' *Ut"" 
eight-inch ,teei lam h^le cov Pi'" pi>* - -
«»d set level with the ground ,urf"" '^iTcl'l PU" *"U"d "" P'Pe 

in Appendix a. \ , A"'1 V>mp etlon diagram, are presented 

L .. IS. V \.ts *s 
The weLls were deve.„„>wj" ' v„ 
remove fin., ,r0B the PU*P ««"«/«• * 
between the water-bearing zone to enhance communication 
«u.... puCdindi: ri.\n.v™ m——*- -
•"rage tank,. All downhole well com."! """ •" "" l""0° Che"iC*U 

..between hole, with bexane . v l0° equlp<nenc: was decontaminated w'O ^ 
Mtin« rin""' "" d*CODtMi-
tank.. ' " th* U"on O-Mical. on-,it. storage n 

*'* «»"")gIHC WW.,. FT EVATIOM sun 

jr:.;*: !!!TtreV.ftethY°"*u,!<' veu* *«»*—' 
t«l control for :.;.r l.:,i; "T"' " ^ ~»1"1 ~ 
facility it,elf i, .urvev.d ' "°P' "4 ,e0l°8ic <""«• The Union Chemical, 

«t. System and vertically toT^Lu^ T "" C°°rdi-

-"-^tinent elevation, are 7 ̂ 

/ 

vAv^ 1 n c/*' 
I-

Jt 

2,5 water level measurement h<l , 
Measurements of ground water levels in the • • ^ 
— —t date, and at five 



•vi were obtained at varying times in an attempt to define ground water gradients 
at the site under varying tidal conditions. It was concluded, however. 
proper evaluation of the ri^UL influence on the sit* ground water 
would require installation and operation of several continuous water level 
recorders for a period of at least two weeks. pwf',' J 

2.6 GROUND WATER SAMPLING AND ANALYSIS 
^ fiords i* , he •A* ; 

OJ) IfH tofl 
I** a Water samples were collected from each of the monitoring wells using a 1.05-

inch-outside-diameter point source bailer. The samples were collected in , 
• -

ff 

y 

order^from^the cleanest wells to those with the ereatest accumulation ofA  r  
product. The sampling method was designed to determine whether or not vola- v' 1 
tile organic contaminants were stratified in xhe aquifer. Samples were col- ^ 
lected separably frnm rhr. tup and buLLuiu ol^ water column in Wells 5, 6, A«/4A-) 
8, 9, 10, and 11. Only the top of the water column was sampled in the re- —^ 
maining wells. The monitoring wells were not purged immediately prior to 
collecting samples to avoid disturbing any stratification of dissolved con-^ $jJ-- -
taminants in the aquifer or the formation of free-phase product layers. Fr^e- (° 
phase product was observed in Monitoring Wells 5, 6, and 8 at the top of the 
ground water table. Sample temperature, pH, and specific conductance were 
measured and recorded for each sample in the field. Cround water samples were 
''placed in spprspriata. sealed containers with mppeopaiae* chemical preserva
tives and cooled to wet ice temperature (4 degrees Celsius) for delivery to 
the IT analytical laboratory. Chain-of-custody forms were completed and 
SZfXl* Wlththe samples. The bailer was decontaminated between wells with 
jieagpq gnd di-cti-Ued_water vhich was collected and placed in tl£ Union Chem- * 
icals on-site storage tanks. 

All samples were analysed for volatile organic compounds. Samples from Wells 
1. 5, 8, and 12 were analysed for chloride, sulfate, and alkalinity. The 
results of all analyses are presented in Table 6. 

2.7 HYDRAULIC CONDUCTIVITY TESTING 
In situ rising head permeability tests were conducted in Monitoring Wells 1, 
4. 6, 7, and 12 following ground water sampling to determine well sensitivity 

/ (degree of communication between the well and the water-bearing sone) and the 
hydraulic conductivity of the water-bearing sone. The tests were conducted by 

no 
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A*1' /" 
lowering the weter level in the weU below the ground w.ter t.hle end 

tog the ,ub.„„.„t rise in w.ter level .. . functio„ of ti„. Ihe 

the permeability testing are presented in Table 7. . , U* 
r <• I I Sc 

2.8 STREAM SEDIMENT SAMM~rwrf~ ' 

IwpdWrn^le, were collected from Noes Creek (. low gr.di.nt tid.ll. 
in luenced strum); one fro. sediment, upstream of the pl.nt end the .econd 
fro. sediments dovnstre.m of the pl.nt (Figure 2). purp0„ „f ̂  
ese ssmples w.s to provide . preliminary determination cf the plant's impact 

Creek sediments. The Mmples were colletted with . hand ten-.! the 

i^_lj^»re^_bott.m sediments, Sample, were pl.eed inlH^T^T 
glass jars and shipped to the IT 1 <• Kr>-,.- r , PP 6 IT laboratory for analysis. Results of the / 
analysis are presented in Table 8. .3".A 4c *-o IT 

a, /(>'i £ , S~ 'd * ^ J4 ft 
3.0 kESCLTS OF IhVESTICATIOH 

3*1 SITE CEOLOGY AND BYDROCEOLOCY ^ {j*0^ ̂ ^ 

. The Onion Chemit.l. f.cilit, i. constructed on relatively level fiu „t,rUl 

emplaced on irregul.r, uncon.olid.ted ..di.ent.ry deposits. Cross section, 

«re constructed from the borings log, end ere pre.ented in Figure, 3. 4. end 

atlons «od orientations of the sections,are shown in rigure 2. 

Fill deposit, reng, i„ thickn... fro. to et l..,t 15 feet beneath the 
site .nd ere composed of fin, to coarse sands with .out gr.vels, cl.y, bricks, 
concrete, ut.l, gl..., .„d ,1.,. B.ne.th the fill .re irregul.r deposit, of I 
san s, days, .tit, clay., silt, and put. It appears that older aand and 
c a, deposit, have been partially .roded and the depru.ion. filled in with 
younger deposit, of put, clay., and .and,. This reworking of sediment, was 
probably the result of meandering .nd uaiaing by Hoe. Creek. 

Ground w.ter elevation data were collected at five different tiu, and tidal 
stage, (Table 5). The data show fluctuating ..tar level, which uy be a.soci-

with tidal changes. The total change in ground water level and lag time 
« oach well due to tidal i„„„.„„ cannot be determined from the present data 
base. It uy be necessary to install and operate several continuous ground 
wster level recorder, for a short tiu period to obtain the data r.,uired for Y("' 
evaluation of remedial action alternatives. 
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N!5 v General ly '  the  ground water^fl'ows from north to south across the site 
I (Pigure 6)* The water table contours were developed from the average of the I ' V' 

ft / * . 1 9 6 f f ftur- tin r ft v 1 _ * £ 
> 

< 

^ ̂  £ Water levels in two well groups, MW-1 and MW-2 and MW-6 Md MW-7, show a 
^ ̂  downward ground water gradient in the sediments. The"gradient is slieht 

j 

G 
0 

last four water level measurements, excluding deeper Weils NW-7 and MW-l.S 

downward ground water gradient in the sediments. The"gradient is slight but 
consistent-, at these two .sites^. Actual vertical gradients may be greater 
beneath the site; the measured magnitude is likely reduced from actual condi
tions by the size of the sensing zone established by the long length of screen 
in the wells. 

Permeability test results indicate that the fill, sand, and clay deposits have 
1n,f rn moderate hydraulic conductivities (Table 7). 

Assuming an average ground water gradient of 5 feet/330 feet, an average 
hydraulic conductivity of 3 x 10"5 feet per second (9 * 10'4 centimeter per 
second), and a porosity o^0^«} the average ground 
lated to be about 1 x 10 4 ;feet per second, or abou{ 
value was calculated using/the following equation. 

aJ*-'̂ ..3-
v - © 

C P  

where 
k 
i 

e 

average hydraulic conductivity, 
average horizontal ground water gradient perpendicular to the 
direction of ground water flow, and 
assumed representative porosity* 

3.2 ANALYTICAL RESULTS 
Elevated concentrations of volatile organics were detected in ̂ ater and soil 
samples during the initial emergency response program (Tables 1 and 2). Addi
tionally, free product was observed flowing into Test Pits 1 through 3 and at 
the water table in Monitoring Wells 5, 6, and 8. Water samples collected from 
seeps contained 8,200 parts per billion (ppb) benzene, 7,700 ppb toluene, and 
100,000 ppb total xylenes. Soil samples collected from the area adjacent to 
the seep had a benzene concentration of 200 ppb and total xylenes of 440 ppb. 
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Table 2 also indicates the levels of volatile organics which were detected in 
soil samples from Test Pits 2 and 4. Test Pit 2 evidenced higher concentra
tions of all parameters analyzed than Test Pit 4, with the exception of ethyl-

*"d C°"!lafAen"- The T"< 2 "il ""Pie contained 
concentrations of: 

o Chlorobenzene « v 
o  Methylene chloride lA/J^ w 

Tetrachloroethylene \t^° I iP' • Jp 
1,1,1-trichloroethane v r i ̂  / 
Acetone Js* V)^ 
Total *vl anae ''rt o Total xylenes. \y)^ JL 

_ d- -i The Test Pit 4 soil sample contained *i&aUi«n* T^ne^atxaJLiima- of chloroben
zene and total xylenes. 

During the drilling operations, head space measurements of volatile organics 
were conducted on soil samples which had been placed in .glass jars. The 
results of the measurements indicate that organic materials are present 
throughout the sampled soil columns (Table 3). The type of OVA used for these ^ 
detenninations was of the ionization type so that methane gas, if present, did 
not influence the readings. 

The ground water collected from the 12 monitoring''well, was analyzed for all IC 
volatile priority pollutants and selected volatile nonpriority pollutants, y 
Table 6 is a summary of pollutants, detected in the water samples. The Mgtrr^ * 

contaminants appearing on this list which have the potential for the 

greatest health risk are: 4 

o Benzene 
o Chlorobenzene 
o Methylene chloride 
0 Tetrachloroethylene 
o Trans-l,2-dichloroethylene 
o 1,1,1-trichloroethane 
o Trichloroethylene. 

• i0o ppb)\oncentrations these contaminant)'were 
found in Monitoring Wells ̂ through 11. 
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Volatile organics were not defected in the sediment samples collected from 
Noes Creek. 

4.0 QUALITATIVE RISK ASSESSMENT 

4.1 INTRODUCTION 

A hydrogeologic investigation of the Union Chemical, site located in Carteret. 
New Jersey ha, indicated the presence of several volatile organic chemicals in 
the ground ..ter beneath the facility. This qualitative risk assessment .in 
provide a preliminary appraisal of the health risks and environmental impact, 
associated with esposure to those chemicals in site-specific circumstances.. 

The fundamental concept of the risk assessment stipulate, the requirement of a 
hazard and an exposure to that hazard before a health risk or environmental 
impact can occur. A completed ezposure pathway is inferred, which includes 
three necessary components: (1) , ,„„rce-th« presence of contaminant, having 
known to.icological characteristics? (2) eaposure pathway-actual or poten
tial pathway, that are complete; and (3) receptors-human and environmental 
receptor, in the ezposure path,. The hydrogeologic study ha. e.tabli.hed the 
presence of the hazardous constituents and provide, preliminary data to evalu-
•te the potential ezposure pathways. 

i 

High level, of monocyclic aromatic hydrocarbons (benzene, chlorobenzene. 
ethylbenzene, toluene, and xylenelend halogenated aliphatic hydrocarbons 
(tetrachloroethylene, 1,1,1-trichloroeth.ne, and vinyl chloride) were detect.* 
in site ground water and aurface seepage samples. A nonaqueous phase liquid 
CNAPU flow condition, evidenced by the presence of a product layer above the 
aqueous fraction of the seeps and ground water samples, was observed during 
the emergency response and hydrogeologic investigation phase, of this project. 

Based on the geographical and topographical distribution of potential human 
receptors and environmental biota, a preliminary estimate would indicate a low 
potential for human exposure and a high possibility of impact, on environ
mental biota, to the extent they are present in Noes Creek and the Arthur 
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*•2 CONTAMINATION CHARACTERIZATION 
The contamination pattern of voUUU organ.c constitue„ts foun(J on >ite 

be characterised by the presence (or absence) end concentr.tion. of .elected 
indicetor chemical. in the individo.l environments! madia sample, Md by 
evelu.tion of the .peti.l di.tribotion of conte.in.nt.. 

Vol.tile organic c.nt.minstion of ground water was chosen .. the prieutry site 
investigation focus due to the following: 

o The bulk of the materials handled at the facility and 
the materials known to have been released in the past or detected in ground water during the emergency t/ 

response phase of the project are volatile organic 
compounds. 

° 'pUtjje °r*£nic compounds are generally highly mobile 
-AB-qoils due to high volatility (as indicated by vapor . i 
Jor«U Id«Ver^ r"*-fr ' ity' «°<l 1°" cecity -Kx, U ti-e . 
"fbl,!? 4"rr'r'"" <'°U adsorption coeffUU^T; 1 1 , idf" 
therefore, permanent .oil end aediment contamination bv 5 - .. v 
volatile organic, .hould be minimal .. comp.red to ' < ^ 
current levels of ground water contamination. 

^•2.1 Probable Contaminant Source 

Wgh conc.ntr.tion. of volatile organic chemical, per. found in the ground 
water and aeap. (a,ueou. and nonaqueous fraction.) collected at the .ita. The 
observed pattern of contamination and the resulting hypothe.i.ed .ource. 
depend to some extent on the placement of the monitoring well. Thi. 
dependence result, from the necessity to infer contamination pattern, between 
Ch, monitoring -ells. 

ft appear, that past .pill, ̂ leakage ha. occurred from the<tiSTf^) 5^7 
Lat«tcd_iS-tto-narli!»e.t section of the site. Monitoring Well 12 1. an on- I t 
• it. upgradient well that ha, .o™ utility .. the background descriptor. »' f ̂ ' 
Monitoring Well. 1 tt^y also be monitoring background wate. Jlity, or^j^f,! 
ere located outside of the contaminant plume. Th. ground wafer inith... wall. | • 
•-£S' "" *PP"r " *" '"'""Od at the present rim. Hajor chemicalj^sti tu^N 
ent. in the contaminated ground water plume emanating from the t̂ SgSr.  ̂
monocyclic aromatic hydrocarbons (NAlfs). Indicator constituent, in thi, A" ?)•?*_ 
category are benaene, chlorobentene, ethylbentene. toluene, and 



/..S.-A * I ̂  . ,t "T\> C > .V /(/ ,. ,v I V ̂  v ^ IV* L,\ ** k>T ^ • ^'" v . V r <- ^ v^> J^,.' ,.v.« 

Halogenated aliphatic hydrocarbon (HAHs) display a different distribution 
pattern among the analyzed samples and /he location of the sampling points. V 

I'/ 
They appear to have emanated from the ̂ ank farm in the center of the Union ̂  5e " 4i -> 
Chemicals facility^- Thjj_is based on the absence of these particular contami- -fk3 v* 
ggl jj» the ground wr in the vicinity of the northwest r.nv ̂  ̂ 

f s selected as indicator chemicals for this site are tetrachloroethyieneV d'^^1L 
(PCE), 1,1,1-trichloroethane commonly known as methyl chloroform (MC), an«T 
vinyl chloride (VC) probably resulting from biodegradation of the PCE. yj r / "R" 

It must be emphasized that the above conclusions relating to the probable A/L ^ 

sources are based on limited background information and a small chemical , \ 

analytical data base. ,/_ K TZ*1l ' rt^AN'57 

4*2*2 Characterization of Extent of Contamination 
This description of the extent of contamination is intended to provide a 
framework for assessment of exposure to hazardous constituents migrating from 
the site. Since the chemical analytical data base is essentially limited to 
volatile organic contaminants detected in the ground water, the character of 
the other environmental media, i.e., ambient air (on and off site); soils 
(surficiai and subsurface), in the unsaturated and saturated zone; surface 
water in Noes Creek and Arthur Kill; and creek sediments, cannot be directly 
evaluated. Appraisal of the likely extent of contamination of these envi
ronmental media is based on the limited background information and site 
investigation data available. 

• * 
Ambient Air 

The quality of on-site ambient air is unknown. ̂However, the presence of 
volatile orgamcs at relatively high concentrations in the ground water, the j,rL 
very shallow unsaturated zone above the ground water table which potentially T 
provides a link between the air and ground water through capillary action, and 
contaminated seeps on site would indicate some impact on ambient air quality^ 

Volatile organic constituents are volatilizing from ground water, possibly 
contaminated soils (actual levels are unknown; high OVA readings were observed 
during soil disturbance when excavating the test pits) and contaminated sur
face waters of Nflgs-Cceek^ The ambient air levels of benzene are probably 

i 
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e.evated .bove background end could bo .1 concentr.cions on cb. site cb.t pose 
thM U|>0n "P°'U"' AU 0f the och" oont.min.nts, i.e., chlorobensene 
tack dT 'nd """" "U1 "0St UkelP "" .bovo ' 
b cound louoU but „ot „pecteJ t0 „<ch concentr.t.onf ̂  
health rnl,. None of the UAH., .Uhough tb,y .in volatilise. or. petted 
f be present .boo. background 1...1., vinyl cblorid. .ill ov.por.c. r..dily 
" ' "-Pbr.cur.,, bur ̂ UMcaH^Jncrgnopc.! el.v.[io„ in conr 
— *" "" l,kely *" " the 1™ decocted in ,ite ground meter." 

termned seen volatile organics and inorganic constituents, if any, woul, 
not VOlat 1 1 UO fn fka . / - - &—wuoinuenis, It any 

volatil.se to tbe extent necessary to impact ambient air quality. 

Soils 

There is only . very limited chemical analytical data base available to ci
te the eatent of .oil contamination. Based o= the behavior of chemical, i„ 

the environment,chemical product, handled at this f.cilitvr^T 
presence of a BAPt. flow condition, tb. follooing limited characterisation 

««y be applicable to this eite: 

1 ^ 1  

0 r£ZC? levclf °f vol«tile organic contaminant. 
i 8'omd water) in the .oils will be 

thwe ii^n481 " dumpin« ha# occurred in the past or 
e. an ongoing contaminant release. Volatile 

organic, are highly mobile in soils due to their 
ability to evaporate to air, high solubility in water 
*nd low .oil adsorption capability. ' V 

" (P̂ '!*"d'hC.',rn*' tK>l'C>'cUc hydrocarbon. 
I. s'» *nd halogenated ethers may be present at 

in « the unsaturated L * 
aturated xones. The reported product mix and presence 

of a nonaqueous fraction (which is mainly organic sol
vents) would enhance the mobility of these relatively 
™bU. chemical. in the .oil aid uat.r «£." 

"f no available to determine the validity of this premise. 
% 

Ground Water 

There appear. to be both vertical and horisont.l migration of the volatile 
organic constituent, found in the ground water. This i, likely due to the 

ce'tioToVcont"' 'b̂ '"' " "* *"W™" .cation of contaminants in som*. nf ph. .._i, . 7 ' , * 6 -weILs ls apparent; lower specific 

•V • 
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gravity expounds were found in higher concentrations in samples taken from 
the top or tne well_. This may be due to gravity separation or could be due to 
a mixing of the NAPL solution in the upper sample. ijc-i r'V 

AVi 
^-3 The (^ijht^jjAHs.gppear to have migrated from the northwest tank areiu The ^ 

highest concentrations were found downgradient at this area in Monitoring 
Wells 6 and 8. Benzene and chlorobenzene were observed at the highest concen
trations (benzene at 85,000 micrograms per liter [wg/tj maximum; chlorobenzene 
at 230,000 ug/t maximum) and with the highest frequency (15 positive detec-
ti0y ln " Only th/ MAHs (bepzinf, chlorobenzene, ethylene, J- . 

. y/;> .„d hiV ̂  ̂Z r̂̂ rr.rP-of ! 
q^iferjis/ndicated by/the analytical ^ults f*om the Moni/oring Well 7 -

a^T^^eep^ell sasiple^ V V / ~ / . ' U> V J? 1 

^ . • > / U ̂  1 ^  ^  
The contaminant plumft^jpears to be confined to a relatively limited area. 
Monitoring Weils ]^through 3 do not appear to be in the influence of the plume . 
at this time. "1 cU W «****• VLuikitL 

C&3 Or*-* « T̂  "ffct. f r i c r f  
/!».»•». M vJ (j, w ̂  *Jau> ttt.. M •[" Ov£. , 

Relative to potential exposure to contaminated ground water, itsfeutd be 
noted that: , if \ .•w.U A v£c> ^ 

5 » ( • TP2--
o The dominant^gt^und water flow direction is toward Hoes { 

1 Creek and Arthur Kill. This is away from the greatest d*f 
concentration of human receptors located northwest of 
. ?i?e* Consequently, the potential for exposure to 
significant levels of volatile organic pollutants in 
ground water by ingestion is very low. This premise is 1 , L 
^ th® 8round vater i« or is not being used . t A*1' 

for drinking purposes. There are, however, no known , |V*V , •A' 
users of shallow ground water in the area of the site. — ̂  

° Because there are no available data regarding semi- , ^ 
volatile organics that may be present in the ground v/ 
water due to the NAPL conditions, the potential impacts 
ue to ground water discharge to surface water cannot 
be evaluated. * 

Surface Water 

There i. . very limited available data b.,e t0 character!., the contamination 
of iurf.ee water, i.e.. Noes Creek end Arthur Kill. Seepi and ground water 
accumulated in the Celt pits are defined as ground water for the eatimation of 
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health risks and environmental impacts. Evaluation of surface water quality 

was not an objective of the first phase of the hydrogeological study. k<-"^ U 

r 
A clear understanding of the environmental fate of the site contaminants is 

^ essential for estimating health and environmental impacts. The volatile 

^organics in the ground water will be essentially volatilizedTT"the surfHe 

—"ater/ambient air interface.—The most likely potential impacts on environ-

k j^menCal and huxnan "ceptors will be from migration of semivolatile organic 

pollutants in the nonaqueous fraction of contaminated ground water to both 

[j surface waCer and sediments. Semivolatiles that are soiubiiized in the 

tf? -(V^0na<'Ue0US phase COuld adsorb to colloidal particles in surface water and 

setcle to the bottom in the sediments. There, they would be available to 

fl* aquatic biota if biota are present. Some toxic constituents, i.e., PAHs, if 

they are present, could move up the food chain by bioaccumulation and biomag-

nification to result in significant potential exposure. 

Gv^ V 
iThe extent surface water contamination is unknown. Attenuation of volatile 
°rganic contamin*nts by evaporation and the unlikely possibility of impacted 

pJjV-' surface water being used as a potable water source (it may be brackish or sea 
water) may preclude exposure by human receptors. Transfer of volatile 

W organics to ambient air is not expected to result ,in significant levels due to 
J the great opportunities for attenuation by advection and dispersion in the 

open atmosphere. 

4.3 EXPOSURE PATHWAYS * 

An exposure pathway is the route a contaminant may take to reach a susceptible 
receptor. For an exposure pathway to be complete, three factors must be 
present: a source of contamination, a route of contaminant transport, and an 
exposure of an environmental or human receptor to the contaminants. The mode 
of exposure and its duration also influence the impacts. Nodeg of exposure 
are usually categorized as inhalation, ingestion, and dermal (direct con
tact). There may be indirect exposures by ingestion of contaminated foods and 
by dermal and inhalation during recreational use (wading, fishing, and boat
ing) of surface waters. Exposure durations are separated into two main 
classes, i.e., acute, which is of short duration and frequency, and chronic, 
which implies long-term (months and years) and continuous or frequent 
exposure. 

14 
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4.3.1 Ambient Air 

All of the detected conteminents are volatile organic constituent.; conse
quently, .11 will evaporate at the soil/air and surface u.ter/.ir interface to 
result in incremental increases in levels above background. The only poten
tial exposure to toxicologic.lly significant levels of the .oat critical 
contaminant (ben.ene) will be on site. Advection and dispersion would atten
uate vapor concentrations to safe levels at the nearest off-site human 
receptor locations. 

4.3.2 Soils 
Surficial Soils 

The relatively difficult access to the industrial area .in which the site is 
located (the presence of a railroad track and perimeter fencing separating the 
residential area from this site) will minimise the trespass of children and 
third-party intruders. Consequently, only on-site personnel will be con
sidered to be the potential receptors due to direct contact with or ingestion 
of contaminated surficial soils. Therefore, direct contact with contaminated 
surface soils is not considered to be a potential exposure path. 

Subsurface Soils 

Exposure to contaminants that may be present in the deep soils by direct 
contact is not expected to be a viable exposure pathway. Deep soils may serve 
•s a conduit to transport volatile organics, and potentially semivolatile 
organics mobilised in the NAPL, to ground water. 

4 

Migration of volatile organics from the unsaturated sone to ambient air will 
elevate ambient air concentrations, but significant concentrations are not 
expected on site and are very unlikely at any off-site receptor location. 

*.3.3 Ground Wat., ' ' ' 

Ingestion of contaminatedIgroujd-^r is not expected to be .'critical expo-
sure path at this site. j^fi>f the ground water beneath the site is flowing 
away from the closest cluster of homes (supplied by a city water system). 
Ground water discharges from the site into Noes Creek very rapidly reach 
Arthur Kill . Both bodies of water are subject to salt water intrusion making 
local surface water an unavailable source of potable water for the nearby 
residents. 

15 



Indirect exposure to some contaminants, if the volatile organics are not 
attenuated, during recreational use of Arthur Kill is possible. However, the 
industrial character of the surrounding area and the presence of a large 
active landfill and marsh on the Staten Island side of the Kill srould deter 
recreational use of the surface water in the impacted area. 

4.3.A Surface Water 

Surface waters may be impacted. There are no available data to determine 
whether volatile organic contaminant attenuation is occurring. If semivola
tile organic constituents^re Bering the Creek and Kill they would accumu
late in the bo11omjsedimen^< Consequently, there could be some potential for 

p uptake m the food chain with subsequent exposure of human receptors due to i/lAM ' 
ingesting contaminated aquatic^ food. The volatile organics do not bioaccumu- J 

p late to any great extend. The most likely exposure path would be associated ^ 
I j _ • _ • • . • . ** 

0 

^ ~ aaauwiaLca 0 i 
with semivolatiles that may be mobilised in the NAPL and transported by ground 

. "atef dl9char8es and surface seeps to Hoes Creek. 

icfs,*" . , 4.3.5 Environmental Imoacts / . lid 

^hg_mns£-toxic-<;l<ss-^f_contaminants in the context of aquatic toxicity is the 
.•^^gasU-aonai^tiients. This does not appear to be a problem at this site. 

water aamples is indicative of low dis-
R ̂'^olveljolids and an absence of ionic^activity in the water. Volatile organ- /f*Hn 

f\,..cA lCS WlU ̂  attenuated duc to evaporation of the surface water/air interface. &--• 
^ a»ost of then are not acutely pr^hronically toxic m 

^J&biota at the_expected surface water concentrations. The introduction of 
^^ollutant. fro^^^mpthit have high associated biological and chemical 
*r(^°Xygen deBand "U,y dissolved oxygen level, in the creek and Arthur 

^ftiota at the expected surface V 
Li ̂ f̂ P°ll»tants from tĥ andfilljth 
-f A***""oxy«en demand may CectthA di 

N ^ 1 —*©—• tree* ana urcnur 
KlU t0 reSUlt in adverse «/fects on the aquatic biota (if they are present), 

n' ^ «.< RECEPTORS |\ •" 
» . f '  r.The following nnr.npi.l u.._ - _ . . . 

ptrf1 

•/ r site: . VO'I f (6- j rw 

4  y ~ / ^ — cltc*^ "1" - .1 A O Users of fffni,n>4 u.ra. * 

icinity of the ' 

° "sers ?f 8round water for drinking purposes - None s/f 
b> i known ln the «rea surrounding the site * 

W ? J--a ' ! V  ̂  ̂' W  ̂Jr (7 
f f0ll0wing Potential human receptors may be present in the vicinity of the M>»> ̂  

si"= . voJr 

rt)si 

^ c V .r\c 
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• 
o Users of surface water for recreational purposes -

Dermal exposure during swimming and boating (inadver
tent dermal exposure) and inhalation of volatilized 
organics 

o Persons trespassing on site and coming in direct con
tact (dermal exposure) with contaminated aoils and 
ground water (seeps) on site 

o Persons coming in contact with contaminated sediment 
and surface soils that may have migrated off site in 
surface runoff 

o Persons inhaling volatilized organic vapors that are 
mobilized by wind erosion 

o Persons consuming contaminated aquatic food that has 
bioaccumulated and biomagnified contaminant levels. 

Environmental receptors include: 

o Aquatic biota that are exposed to organic contaminants 
with associated bioaccumulation and biomagnification 
characteristics 

o Surface waters that may be adversely affected to limit 
their use for any purpose 

° Wetland and marsh ecologies that are very fragile and 
will be adversely altered by introduction of chemical 
contaminants. 

The identification and characterization of the above receptors was not an 

objective of the first phase of this investigation. Based on the topo- ; 

graphical and geographical character of the site and the surrounding area, as 7 
interpreted from the USCS map, the presence of the above receptors at loca
tions where significant impacts may be possible is not a high probability at 
present or at some future time. 

*•5 HAZARD IDENTIFICATION % 
The identification and characterization of hazards associated with the site is 
based on the presence and concentration of chemicals found. Consequently, 
this hazard characterization is based on volatile organic compounds detected 
in the ground water beneath the site. 
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. ib. f.uwi„ criteri. .r. ieUct the indicator M 

r isk assessment:  

° he^rh^ ~ If th^ contaminfnt has associated biological 
impacts, i.e., carcinogenicity or development 

effects, xt should be included as a contaminant^ 
concern. Acute and chronic systemic toxicity has an 
implied threshold level; consequently, other criteria 
must be used in conjunction with toxicity. 

o Concentration levels - Constituents detected at hiah 
included*^°th " ̂  environmental <»edia should be included if they are prevalent. 

° !:r\lence -S defined b y  tha frequency of positive 
of the1conrln-the-C°lleCted samPles and the character ot the contamination pattern. 

o Persistence in the environment. 

T.hle 9 provides . .-Mr, of the pertinent f.ctor. for c.tegorising the 
detected contaminants. 

Becene, vinyl chloride, .„d PCE .re cUssifi.d .. ,„,peCt e„iMl or hoMn 
..rcinogen., Ih.y u.re found frequently, e.peci.lly heneene, in the ground 

«r .-pi., « eignificent conoentretions. Consequently, .11 v.re included 
*s indicator contaminants. 

Ethylhentene, toluene, .ethyl chloroform, ,„d .yl.„.f „hich h.ve ..hihit.d 
•Tstemic tonicity -ith ...oci.ted thre.hold,, ver. detected frequently to 
indict. . high prev.tenc. in the ground u.ter. They «r« selected indi- '* 
cator contaminants for the risk assessment. 

Chlorobentene u.s cl.ssifi.d .. en indictor chemicl due to the very high .0«"WO 

concentr.ti.ns found on site, ^c^oe, „ot possess tosicolLrl TdiS 
J^irccs. it ... considered to he .  pc^sor of heneene .ndt.yl.ne % 

used to define the .stent of cont.miction, u/fca t 

Although chloroethane ... frequently detected in the ground ..t.r copies .„d ^ 
. csimum cnnc.ntr.tion of 1,600 pg/g ... considered to he .n .nocly (the 
ct ighest 67 ug/t) the conc.ntr.tion, .re not considered to he 
significent* This ev.l„.ti0„ i, b.,.d on the low tosicity of this compound hy 
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CHE INGESTION ROUTE AND ITS CHEMICAL NATURE, I.E., IT IS A GAS AT NORMAL 
TEMPERATURES. 1,1-DICHLOROETHANE AND 1,2-TRANS-DICHLOROETHYLENE WERE ALSO 
DETECTED FREQUENTLY. HOWEVER, AT THE^ONC^^IONS^ASURED^XPOSURE^IS ..NOT " 
1 I^CELY jJo Cf I K('j 

Ketones (acetone, 2-butanone fmethylethyl ketone)) and styrene were found less 
frequently. However, at the reported concentrations, exposure is not expected 
to result in any adverse health impacts due to the relatively low systemic 
toxicity of these compounds. 

*•6 EXPOSURE ASSESSMENT 
As explained in the previous sections, there is no existing exposure of 
receptors to the site contaminants due to hydrological and geographical fac
tors. Vapors and airborne particulates are not expected to reach off-site 
human receptors in signifianct conentrations. Additionally, the population in 
close proximity to the site is served by a municipal water system and the 
direction of contaminated ground water migration is directly away from the 
closest off-site human receptors. Thus, they are not located in potential 
exposure pathways. Ambient air and ground water contaminant concentrations 
will be reduced to insignificant levels by the time they reach the nearest 
downwind and downgradient human receptor. 

If .ensitive ecological systems are in the exposure pathway, i.e., marsh and 
wetland habitats, there could be some potential degradation or alteration of 
the biotic communities. 1 

Presence or absence of environmentally persistent contaminants has not been 
established. The above exposure assessment is based only on the available 
chemical analytical data, hydrological data developed in this phase of the 
investigation, and an interpretation of the U.S. Ceological Survey topographic 
map of the area. 

*•7 RISK CHARACTERIZATION 
Due to hydrological and topographical factors, and spatial distribution of 
possible receptors, the site does not appear to pose any health risks. There 
is some potential for environmental impacts on aquatic and terrestrial biota 
if fragile ecological habitats are located in the area. 
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It should bo noted that this assessment is based on minimal data. This inves
tigation did not attempt to fully identify and characterise the eatent of 
contamination, particularly in areas adjacent to the site. 

Data gap, mhich mould h.». to be addressed should a compraheo.i.. risk assess
ment be required include analysis „£ semiuol.tile organic compounds, identifi
cation of specific receptors, and analysis „f specific potential environmental 
impacts. 

5.0 GENERAL RESPONSE ACTIONS AND REMEDIAL TECHNOLOGIES 

The purpose of this chapter i, to discus, the Cener.l Response Actions and 
possible Remedial Technologies that may be used at the Union Chemical, site to 
mitigate the existing contamination problem. Although the initial qualitative 
risk assessment concludes there are no apparent risk, to human health asso
ciated mith site contaminants, it may be necessary to implement a remedial 

tion at the site to mitigate contamination of environmental media, i.e., 
ground mater, Roe, Creek, and Arthur Rill, .„d/or to protect equetic ecoiystem 
dounstream of the eite. It is currently anticipated that the remedial tech
nologies that mill be evaluated end screened prior to developing remedial 
action alternative, mould focus primarily on reduction of ground mater con
taminant level, .„d control of contaminant migration and discharge to Roe, 
Creak. Additional ramadial technologies, i.e., those relative to soil con-
tanimation, are discussed here for completeness. 

* 
5.1 CONTAINMENT 

The remedial action technologies that mill be evaluated under the Containment 
General Response Action include the following: 

o Capping specific site areas 
o Ground water barriers. 

1 

5*1*1 Capping Specific Site Ar*,« 

Capping mould reduce surface mater infiltration rates and also prevent the 
apread of contaminant, by mind and aurf.ce mater runoff, as .ell provide a 
cover over the contaminated areas preventing direct contact by potential 
receptor,. Capping ..thod. may include the placement of cla, and synthetic 
membrane, along mith a vegetated top cover over specific site areas. 



5.1.2 Ground Water Barriers 
Ground water barriers would decrease the rate of contamination migration from 
the site. These barriers include soil-bentonite or cement-bentonite slurry 
walls. Slurry walls may be constructed upgradient of the site to divert 
ground water flow, downgradient of the site to facilitate capture of con
taminated ground water, or as a complete perimeter barrier to ground water 
flow. The success of these barriers depends on the constructors ability to 
construct a solid slurry wall of high integrity, the ability to key the slurry 
wall into a relatively impermeable formation at the bottom, and the com
patibility of the slurry wall materials with the contaminants. 

5.2. GROUND WATER PUMPING 
Ground water pumping is a remedial technology that can be used alone, or in 
combination with capping, ground water barriers, and ground water treatment. • 
It can be designed to simply limit the migration of the contaminant plume 
while removing contaminated ground water, or with recyclying to provide for 
flushing of contaminants from both saturated and unsaturated soils. 

Cround water pumping systems are developed and evaluated to optimize removal 
of contaminated ground water. Typical ground water pumping systems include a 
system of well points manifolded to a common pump^'or individual larger 
diameter interceptor wells. The well design optimizes the well location and 
spacing based on hydrogeoiogic conditions to maximize the total contaminant 
production for recovery and/or treatment. 

9 
4 

The pumping system delivers contaminated ground water to an on-site or off-
site treatment system for treatment pri^r^tojdischarge or injection of the 
treated water back into the aquife|I* The*fi^Sibility of designing and 
constructing an on-site treatment system will be evaluated as well as an 
evaluation made relative to pumping or hauling contaminated ground water to an 
approved off-site treatment facility, i.e., Publicly Owned Treatment Works 
(POTW) and/or a privately owned treatment system. 

1 SWs 
5.3 COLLECTION SYSTEMS f -— 
Remedial technologies that would be evaluated under the Collection System 
General Response Action would include: 
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0 Large diameter wells (receptor wells) 
o French drains 
o Open cut trench with pumping network. 

5.3.1 Large Diameter Receptor Wells 
Large diameter receptor wells would utilize gravity separation of ground water 
and free product in wells 12-inch to 36-inch in diameter. The system would 
employ a number of large diameter wells placed strategically over the site. 
Each system would include a submersible pump for lowering the water table and 
a scavenger pump that would retrieve the light organic fraction floating on 
the ground water surface. The water would be pumped to a treatment system and 
the product captured would be transferred to a recovery unit or storage tank 
for transport off site. 

5.3.2 French Drains 

French drains outfitted with collection sumps and pumps could be installed 
along the perimeter of the site to capture and remove contaminated ground 
water. 

French drains are constructed by excavating a trench, lining the trench with a 
geotextile filter fabric, and backfilling the trench with gravel. Ground 
water flows into the drains and is conveyed to a collection sump for transport 
to a treatment system. Perforated pipe can be placed in the bottom of the 
trench to provide a more effective conduit for ground water flow and ultimate 
removal of the contaminated ground water. 1 

The site topography, ground water elevations, depth of excavation, and in-situ 
soil permeability will require a thorough evaluation in determining the feasi
bility of using french drains as a remedial technology. 

5*3.3 Open Cut Trench with Pumping 
This remedial technology is similar to the french drain system except that the 
excavated trench will remain open for ease of operation and observation during 
pumping. 
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- I*. relative advantages to this' remedial technology is th.t there is no 

The f em-T'r ̂  f^Uer fabric' «ravel backfill material, or perforated pipe 
The feasibility of utilizing n,;, n. PlPe. »• ——-- rzz/r zrir i::: - -- -—- ~ -z -r 
5.4 DIVERSION 

The Diversion Cenera. Response Action inches Che evaluation of the foiCovin, 

remedial technologies: 

o Grading and revegetation 
o Control of surface water. 

5,4,1 Crading and Revegetarinn 

."".cTtt! "°UU ̂  "n>U'red- Th'S "°Uld » » • ">"°™ Uno 

surfece thee pro»ot«, good eurf.Ce ..cer drainage fro. che site area,. 

vould consist of placing top soil. ,s n.«„.ry, ...ding „„ 

ZTV° '"IT" ' 'Uit*bU —- — -U on the nevly graded Thxs would itxbilisA »La _A»* 
caused by vater. """ P"V'nt "iai Md «™sion 

5*4*^ Control of Surface Water 

rl̂ fTfroTLr̂ r1 WOUl<1 COnSi8t °f COntr°lling run-on and 
Zc.e e , ' by PUC"" C°1U"i0'' —oel. at '  

-iZT d """" " "1U" •Ur£*" vater controi 
recti, reduce, the volun. v.cer .v.iuble for infiltration into the sit. 
:Zh'.rct:in' r •i8r*tion r*" °f 

~u "t the ph,,u*1 —1 - •» ..u 
the scte. The esc.v.ced wt.ri.l vould be loaded onto truck, and h. , d r 

approved tre.tn.nt .„d/or disposal facility. " " 
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5.6 PARTIAL REMOVAL 

Partial removal of contaminated soil would be avaloatad. This remedial tech
nology can b« uaed to .electively remove contaminated "hot .pota," 
which contain contaminants in excess of specified levels). 

5-7 ON-SITE AND OFF-SITE TREATMENT 

The on-.it. end off-aite treatment technologies that .ill be evaluated .ould 
include: 

o Incineration 
o Biological treatment 
o Physical treatment methods. 

5*7.1 Incineration 

contemineted .oil, c.„ be decont.min.ted bp incineration. Incineration, uain, 
a rotary k.ln, „ . proven but eapenaiv. technology for de.tr.ying organic 
Mt.ri.la by high temperature combuation. The organic contaminant, moat 
amenable to incineration are the volatile compound.. Incineration of 
contaminated .oil, may be eccompliahed on ait. uain, . mobile incinerator 
"hit. Off-.1t. incineration -cold re,uir. tranaport.tion of thecont.min.ted 
•oil. to a licenced incinerator capable of handling the decontaminated .oil. 

5*7.2 Biological Treatment 

Biological treatment would be evaluated relative to treating the contaminated 
ground ".ter that would be collected. The contaminated ground water may be 
*hl« to be introduced into biological ...tewater treatment unit, where micro- * 
organisms would a.ai.il.te the organic compound, and «.« the. . food aub-
•crate. lb. organic. Mold be converted to a more .table inorganic for. or to 
cellular biomaaa. Biological treatment may .1,. be deaigned and implemented 
as an in situ operation. 

Thi. treatment technology may be uaed in combination with a ph'yaic.l treatment 
proceaa auch a. air .tripping, ,t... .tripping or activated carbon adaorption. 

5,7,3 Physical Treatment Methods 

The Phy.ical treatment technology, that will be evaluated for poa.ibl. uae in 
resting the contaminated ground water would include: 
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o Equalization 
o Air stripping 
o Steam stripping 
o Activated carbon adsorption. 

5.7.3.1 Equalization 

Equalization would be usad to dampen flow .„d/or conoontr.tion fluctuatiooa. 
TPic.ll,. treatment proc.s.as operate .ore effective!, if wastewater composi-

tton and flou rate ere f.irl, constant. Equalization ba.iB! .nd/or tanks 
.ncre.se the st.b.lit, of treatment processes especially if the, are sensitive 
to fluctuating contaminant concentrations. Such treatment processes include 
activated carbon adsorption and biological treatment. The onl, disadvantage 
IS that an equalization basin, .hen used to dampen fluctuation, in the flow 
rate, may require a large area or tank to handle peak flows. 

5.7.3.2 Air Stripping 

Air stripping is effective method for removal of volatile organic con-
taminants from ground .ater. The volatile compound, are .tripped fro. the 
water -hen l.rg. volume, of .lr .re passed upward, through a packed column, 
while the contaminated -ater flows counter current over the packing mate
rial. While effective volatile contaminant removal i, ezperienced with the 
».. of th„ technology, inorganic and nonvolatile.organic constituent, remain 
untreated. The use of this process treatment technology would most likely 
require additional process treatment step, to further treat the contaminated 
water to specified concentration levels. 

4 

5.7.3.3 Steam Stripping 
Stem, stripping is . proven process which i, generally used for removing 
volatile organic compound, fro. process or wastewaters. St... stripping is 
ypicall, conducted a. a continuous operation in a packed tower or 
fractionating distillation column. A. the contaminated ground»water passes 

through the column, it contacts the vapors rising from the bottom of the 
column where the contaminated ground water is finally heated by the incoming 
stems to reduce the volatile components in the water. 

Stem, stripping would have to be compared technically and economically to air 
•tripping to determine the relative efficiencies and coat, of each. This 
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evaluation would be based on the ground water contaminant levels and degree of 
treatment that would be required. 

5.7.3.4 Activated Carbon Adsorption 
The activated carbon process has been widely used to remove a large number of 
organic contaminants. Carbon adsorption would involve contacting the con
taminated ground water with activated carbon, which adsorbs the contaminants 
in the water. When the carbon reaches its ultimate capacity for adsorption, 
it is removed from the containment canisters for disposal, destruction, or 
regeneration. 

The suitability of carbon adsorption for the treatment of contaminated ground 
water will depend on the type of contaminants, the extent of pretreatment 
necessary, and the required effluent quality. 

Activated carbon has been proven effective for the removal of a variety of 
chlorinated hydrocarbons, organic phosphorus, PCBs, phenols, aromatic hydro
carbons, and some heavy metals. It is also effective for .taste and odor 
control and color removal. 
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TABLES 



TABLE 1 
SURFACE HATER ANALYSES SUMMARY 

PARAMETER SAMPLE IDENTIFICATION 
U-lW(a) U-lH(a) 

(water layer) (oil layer) W-4(b) 
VOLATILE PRIORITY ^ 
POLLUTANTS (nnh) nd\ , v f  
Benzene b •»«« . 
Chlorobenzene 6,200 »,000,000 14,000 
Methylbromide „ 37,000 
Toluene 7 7nn , 1»600 7.700 3,600,000 660 

^ VOLATILE NONPRIORITY 
POLLUTANTS (ppb) 

6-MethyI-2-pentanone .vC . 
Styrene 2.700 
Tot.l zyUn.s 100>000 44,000,000 HI 

(a)Water sample collected near first seep. 
(b)Water sample collected from bottom valve of vacuum truck. 



TABLE 2 
SOIL ANALYSES SUMMARY 

0 

PARAMETER 

VOLATILE PRIORITY 
POLLUTANTS (ppb) 

SAMPLE IDENTIFICATION 
U-2S(a) U-TP-2(b) U-TP-A(c) 

Benzene 200 64 33 ^ 
Chlorobenzene 

(a)Surface soil sample collected near first seep. 
(b)Composite soil sample collected in Test Pit No. 2. 
(c)Composite soil sample collected in Test Pit No. 4. 

n 1.1-Dichloroeth.n. "° |£t"f 
I Ethylbenzene 17 \ V cr'v * 

Methylene Chloride 160 ** 1'° V-
Tecr.chloroec:hyU„e 2,100 19 1 ^ 

I 1»1#l~Trichloroethane j j q  
*— Trichloroethylene g5 ~ 

E VOLATILE NONPRIORIXY 
POLLUTANTS (ppb) 

H Acet0ne 240 
Total xylenes 440 12Q 52Q 



'7' 

- t 

A* 

u 

CT3 aa KB B9 tar- liMi^ea -ra -r x. 

"̂"X:. 7!i 
• -<!nn' 

W i V 

SAMPLE 
NUMBER 

BORINC 
NUMBER 

B-l MW-2 MW-3 MW-4 N-5 HW-6: MW-y ̂  MW-8 - MW-9 

Sfr"  7j.ll 
TABLE ("* r^" 

RESULTS^ OF MEASUREMENTS FOR VOLITILR ORdANICS OF SOIL UJ*'' 
< SAMPÎ  BOTTLE HEADSPACE REGION 7 : :1 . 

9 MW-10 MW-11 'mwL12 

<1.0 
90 

100 

0 

300 
850 

>1,000,. A- 450 
110 
75 

3 

950 
>1,000 
>1,000 

200 

100 
>1,000 

350 
100 
TTIT 

250 
20 
50 
0 

10 
50 
10 
5 

JJL 

60 
JL 

100 

450 
>1*000 
>1,000 
. "-S50-

e> ) ^ 

<7 
io 

- (a insufficient sample collected to measure. 

>iAodov^Uooo:;;; >1 ,ooo 
^°9w£i »ooo 
Hi 000 Ufji;.#! ,000 •: : 900 

^ooo #1,090 jTjrmTT—:. I«A 

4 4* JfliOOO : 
>1,000 #1,000 j 

400 . $*1,000 
7 6S0 ii3y 
>1,000 

700  ̂

>1,OOO^7!T7V70*0 .'a**-.'V i« s,« •*. t., r. -« 
\4 •>.>•*'>< •- n .'!;•• • • .,/JB 

ft'' % *Sjr • 
im ';• A*** V-.' V.: 
m;' iW&2Si$i '{>••'•': •.$»-.A £ V# 

W « C /  

(6L$ ^-r 

j,. «r«»Wj Cue 
Clâ O/ A- r-i+jL*̂  



TABLE 4 
MONITORING WELL ELEVATIONS(a) 

MONITORING WELL 

MW-1 
MW-2 
MW-3 
MW-4 
MW-5 
MW-6 
MW-7 
MW-8 
MW-9 
MW-10 
MW-11 
MW-12 

TOP OF COVER 

8.98 
8.47 
9.31 
9.30 
9.16 
8.84 
8.83 
9.43 

10.40 
10.83 
11.25 
12.48 

TOP OF INSIDE PIPE 

8.27 
7.91 
8.87 
8.68 
8.90 
8.60 
8.24 
8.82 
9.89 
10.32 
10.70 
12.10 

BOTTOM OF WELL 

-1.02 

-21.53 
-4.69 
1.30 
1.16 

-7.16 
-23.17 
4.57 
-4.60 
2.83 
3.25 
4.48 

(a)Elevations in feet (msl). 

4 

% 



i en ci m raj ra rn 

MONITORING'WELL NOm 

'J*' 

TABLB 5 
GROUND WATER ELEVATIONS 

DATE/APPROXIMATE TIME 

'1 St 

3 
A 
5 

/6'i-
x 7 ̂  
8 
9 
10 
1 1  .  
12 

9-17-85/0?:50(.) 9-17-83/U:20(b) 10-7-85/10:00(c) 
2.69 

' 3.45 
5.45 U 
5.51 
3.15 L 
3.60 
2.86 i_ 
4.53 u-
7.39 L. 
6.07 
8.20 L 
8.60 L-

u f i  3.10 
"P 3.33 

6.24 
5.91 
3.65 
4.18 pti 
3.16 
5.49 
7.89 
8 . 1 1  
9.20 
9.93 

(a)High tide at Sandy Hook, NJ 9-17-85-was at 09:24. 
(b)Low tide at Sandy Hook,. NJ 9-17T85 was at 16:00. 
(OHigh tide at Sandy Hook,NJ 10-7-85 was at 13:11. 
(d)Low tide at Sandy Hook, NJ 10-7-85 was at 20:18. 
(e)Low tide at Sandy Hook, NJ10-15-85 was at 14:38. 

I 

t?iO 4.52 
4.16 
6.54 
6.35 
3.57 

4.16 
5.66 M 
8.31 
8.57 
9.91V* 
10.93^ 

/(0.11- ' 4/ / 

h; UJ c 

10-7-85/16:15(d) 10-15 
2.52 I. haJ 
2.16 L_ 
5.87 
6 . 1 8  
3.40 
3-10 U\j( 
3.24 
5.03 
8 . 1 6  
8.69 
9.89 
10.89 

-85/12:30 Ce) 

4.89 
4.78 |l 
6.56 H 
6.90 [1 
4.80 |J 
4.83 \i 
4.70 ̂  
5.02 
8.46 H 
8.77 H 
9.47 
10.44 

Note: All elevations in feet (msl). 
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1,100 

\* Al.'f 
Acetone 
2'Butanona 
Carbon diaulftde 
4 -+1ethy 1-2- pentanone 
St yrcne 

•S *»lene», Total •».f7 . 1 -r /ftfftot.TtCvoC'i Other firmt»r« (Pf»> 
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TABLE 7 
PERMEABILITY TEST RESULTS 

PERMEABILITY S0IL 
(cm/sec) 

MW-1 
MW-A 1.3 * iu ; / r4 / 

2.1 x 10~4 ̂  Silty clay 
1.3 * 10"5 / Sand/silty clay 

MW-fi 1.2 x 10 I  / Fill 
MW7.7 x 10"r ' Sand/silty clay 
MW-lif^ 3.5 x 10~3' Sand/silty clay 

/ 

r ll 5< 
X • t I _ J 1 a-

r a ^ .  j 
-

7r 



TABLE 8 
STREAM SEDIMENT ANALYSES SUMMARY 

IAMETER SAMPLE IDENTIFICATION 

>rity Pollutants 

.b) 
NC-D NC-U 

Priority Pollutants 

b) 

None Detected 

ers 

•n) 

Carbon 
Halogen 

None Detected 

3500 3300 
0.40/0.46 0.74 



LIST OP TABLES 

TABLE NO. 

3 

8 

TITLE 
1 Surface Water Analyses Summary 
2 Soil Analyses Summary 

Results of Measurements for Volatile Organics of Soil 
Sample Bottle Headspace Region 

4 Monitoring Well Elevations 
5 Ground Water Elevations 
6 Ground Water Analyses Summary 
7 Permeability Test Results 

Stream Sediment Analyses Summary 
® Selection of Indicator Contaminants 

in 



LIST OF FIGURES 

FICURE TITLE 
1 Site Location Map 
2 Location of Sampling and Testing Sites 
3 Generalized Hydrogeologic Cross Section A-A* 
4 Generalized Hydrogeologic Cross Section B-B' 
5 Generalized Hydrogeologic Cross Section C-C* 
6 Generalized Cround Water Contour Map 

A 

i v 


